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Description 

[0001] This invention relates to a method of controfllnfl and/or preventing emission af odoriferous ammonia from 
organic wastes, especially animal excremanls and manure, using a specific animal feed composition. 
[0002] Ammonia is the by-product from the degradation of urea by enzymes sucti as urease, whioh urea Is in turn 
formed by the degradation of uric acid, In poultry houses and in pig larms In general, the concentration of ammonia in 
Lhe atmosphere can bo sufficiently high for it not only to be a nuisance bi4 also can be the cause of eg ammonlH 
blindness In poultry. This in turn cars put poultry or other animals off theirfeed arid hence cause toss of production In 
Lho case of pigs and p inlets, prosence of excess ammonia In the atmosphere where these are housed car- cause 
respiratory Illnesses. The same applies to other animals, be they cattle in a farm or domestic pete such as cats, dogs, 
bids, hamsters or guinea pigs, In all these cases there is a likelihood of excreta accumulating which is the prime cause 
of ammonia build up. The presence of excess ammonia in the atmosphere can also be harmful to farmworkers whD 
have of necessity la handle such materials in order to produce good quasi ty manure whicn in itaeSf can give off ammonia 
due to degradation. In add it ion to the above, am mania Is one of the sources of acid rain, 

[0003] M a ny methods ii Hve bee n tri ed to el irni natc/conlro I ammonia emission or to mask su ch o da ur b ut with I imltecj 
success because the agents used forsuch purpose arc cither themselves odoriferous or are unpleasant to the handlers 
Dfsuch agents. Use of masking agents such as perfumes etc have also been unsuccessful and expensive. Forinsiance, 
US-A-3 944 408 describes the use of a biological fertilizer produced by treating sewage sedimentation sludge with 
sulphite waste liquor and the treated product is mixed with pulverised vegetable matter. Mineral acids such as sulphuric 
acid and hydrochloric acid have been used to control odours. US-A-396949B describes the use of a mixture of glacial 
acetic acid and amy! alcohol for diss purpose, the latter having a deodorising effect, US-A-50394B1 describes a method 
of scavenging ammonia released imothe air by decomposition of livestock excrement using a scavenging composition 
comprising a poiycarboxylic add sueh as oxalic acid; 1,2-, 1,3- or 1,4-cyclohexane dicarboxylic acid; or polyacrylic 
acid, These acids optionally contain soiubilizing agents, eg water or a glycol, fragrances and an adsorbent which may 
be sawdust or rice hulls. Tlie abstract of JP-B-8S015331 is similar to tSie last document except that the composition 
comprises a mixture of oxalic, adipic or tartaric acid with a compos! obtained from acrobtc fermentetton of sewages, 
faeces etc. US-A-4405354 also describes amethod oppressing and limiting me amrnoniacai odour of organic wastes 
by contacting the waste with an an^ammoniacal agent which comprises a control component selected From (a] mono- 
basic salts of dibasic acids, or, mono-, di- ortn-besic acids clc, the control component having a dissociation constant 
( pKa) less ttian ihat of aqueous ammonia. One of the other attendant problems of the waste materials capabSe of 
generating ammonia is that thoso are usually exposed to lhe elements and for example, during rainfall, the agent used 
for absorbing ammonia is likely to bo leached away thereby rendering the protection method substantially inadequate. 
This Is particularly likely if the acidic agents used are eg sulphuric acid, hydrochloric acid, or fatty acids such as formic, 
acetic and propionic add which are afl completely misciblo wilfi water. 

[00.04] More recently, J P-A-91 034905 and JP-A-62096046 describe the use of iron sate ol organic acids in animal 
feeds to reduce or inhibit ammonia emission in excreta. One of ttic problems w*tn such salts is that In order to be 
effective, the concentration of iron required in thefeedstuffs will have to be so high as to be seriously toxic Id the animal 
itself. 

[0005 ] Th us , most of 1 he ex ped ients descri bed ab ove a re n avc been co nee rncd with treati n g til e excrement after it 
has beer, excreted by the animal and hence after the emission of ammonia has commenced to a certain extent. More- 
over, such expedients for in bihi ling ammonia emission are either expensive or ineffective due to inadequate coverage 
of the required surface or clue la tSiclr susceptibility to be leacned by water or rain; in addition, some of the acids such 
as formic, acetic or prop tone acid are tnemsclves significantly odorous and corrosive and are hence difficult to handle 
in the relevant environment and may themselves be a pollutant. Moreover, use of organs acids suoh as ascorbic acid 
are likely to be uneconomic for this purpose. 

[0006] I* is also known in the art to feed animals with a diet comprising a chloride, phosphate or sulphate of a cation 
such as calcium in order to make up the calcium lost Iron? the animals due to excretion in the presence of acictogenic 
anions (See article enlitlcd 'Tne Effect of Calcium Sulfate (Gypsum] in Combination with Different Sources and Forms 
of Calcium Carbonate on Acid-Base Balance and Eggshefl Quality" by K Keshavarz in Poultry Science, 70, pp 
1723-1731 (1991). These studies on the effect of calcium sulphate were primarily attempted in ordcf to ascertain their 
erfect on the egg-shell quality and blood acid-base balance status of laying hens, In this article, the author concludes: 

'The present experiments indicate trial calcium sulfate par se is not a satisfactory source of calcium for laying 
hons." (page 1731 , left- hand column, lines B-10). 

The author further adds in tiie last paragraph on the same page that: 

'The lack of response from calcium snip supplementation is probacy caused by its lower soiubtty and iower 
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proportion of largo particles than oyster shell." 

Sr the second paragraph of a Safer artiste {See article entitled "The Effect of Addogenic Salts oh Acld-3aso Balance 
and Eggshell Quality in Laying Hens" by K Keshavarz, in "Proceedings 1 993" of Che Cornell Ntilriltan Conference for 
Feed Manufacturers {1 933), pp 1 9-21 ), ilia same author states that: 

'The resute of the previous experiments in Dur laboratory indicated that high dietary levels of chloride, phosphorus 
or sulfate have detrimental effects on shell quality, and alter brood indicators of acid-bass balance (11-13). Fur- 
thermore, the fnformaiian obtained indicated that the adverse effect of acidogenfc anions on sheSI quality was 
accompanied by increased calcium excretion." 

Moreover, in the last paragraph or this later article the author - confirming his earlier views - concludes: 

"The results of those series of experiments generally Indicated -hat; a) shell quality is reduced andblood Indicates 
of acid-base balance are altered duet to inclusion of calcium salts at chloride, phosphorus and sulfate to the diet, ..." 

[0007] Hawever, it fs clear from these artfcles that calcium chtorido> phosphate or sulphate were hot desirable com- 
ponents of a diet, at least for a laying hen and nor were they used for the purpose Df preventing or inhibiting ammonia 
emission from animal excreta. 

[fjOOB] It has now been found thar. trie above probfems can be mitigated by altering the nature of the feed to the 
animal such as pouSt^y, cattle and pigs such thai the excrement Df the animal fed on such a diet has a pH value of 7 
o r below 7 thereby s u ppress in g ammon i a em isai Dn "at sou rce" . 

[0.009] Accordingly, the present Invention is a method of controlling or preventing ammonia amission from animal 
excrements, said process comprising feeding the animal a feedstuff which comprises an effective amount of at least 
one acidogenic compound selected from the group consisting of lysine, benzoic acid or a sail thereof and an ammonium 
salt of acarboxylioacid such that the excrement of said animal has apH value of 7 or below 7 at the time Df excretion. 
[0010] According to a further embodiment, the present invention is an animal feed composition which comprises an 
effective amount of at least one acldogenic compound selected from the group consisting of lysine, benzoic acid or a 
salt thereof and an ammonium salt or a carboxylic acid such that tho excrement of said animal has a pH value of 7 or 
below 7, at the time of excretion, 

[00111 Th° Aridooenic compound can be an ammonium sa& of an organic acid sucii as ammonium benzoate. Salts 
df sodium, potassium and iron are excluded since It Is the objective of tho present Invention to minimise the sodium, 
potassium and iron content of sucti diets. This can be achieved by relatively increasing the acidic anion content oi 
such diets. Where a salt of benzoic acid Is used as the acidogenic compound, it is preferable to use it in combination 
w^th an electrolyte. Examples of electrolytes include the salts of mineral acids especially sulphuric, hydrochloric or 
phosphoric acid. Alkaline earth or ammonium salts of those mineral acids are tho preferred electrolytes , oaptcKly 
ammonium chloride. 

[0012] Thus, yet another embodiment of the preset invention is an animal feed composition comprising an effective 
amount of a salt of benzoic acid and an electrolyte which is capable of maintaining the pH or the excrement of the 
animals so fed at or below 7 for at least 24 hours. 

[0013{ In such a formulation, tho ratio of tho eSectroiyte to the benzoic add salt is suitably in the range from 0.5 : 1 
to S : 1 WfW. prelerably from 1 .5 : t to 3 : 1 w/w, 

[001 4] The composition of a conventional basal diet for an animal such as poultry, pigs or crU!b suitably composes 
the components shown in Table 2 below. 

[001 $] It can be seen that these conventional diets include around 7-8% by weight D f calcium carbonate, if \ 0-50% 
w/w preferably from 16-45% w/w, of this calcium carbonate component is replaced with an acidogcnlc compound, it 
has now been found thai liie excreta of as disclosed" above, the ananr* fed on such a diet will have a pH value in the 
range from 6.3-6.9. Since this is an acidic oH value, no am-monia is erntod from the excreta. Moreover, since the pH 
value is 7 tlirotighnut the excreta, there is no risk of the inhibilivo effect of suppressing ammonia emission being di- 
minished by external factors such as rain or breeze. Titers is no need to. continually ado diemicals from an external 
source to maintain this pH value and there is no ix*jU«i of die environment nor Is there any need for an operative to 
handle or aoply the inhibitor to the excreta. All that is required is to meter out the required amount of the acKfogemc 
compound during the preparation of the dietfor the animal, fn all cases, the pH value of the excrement Is maims ned 
below 7 for a period of at least 24 hours after excretion and In most cases the pH value is maintained below 7 for at 
least 48 hours. In tho case of using a combination of an electrolyte and a benzoic acid salt such as eg ammonium 
chloride and ammonium benzoate, the pH of the excrement is maintained below 7 after one week and at or about 7 
after 10 days. 

[001 6] In spite of the adverse teachings of the prior ati reviewed above, the present invention shows that by -using 
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a judicious amount of an acldogeuio compound to the diet of an animal wliether ihcy be Eaying hens, cattle or pigs, 
the adverse effects can be minimised and, in fact, the beneficial effect of reducing ammonia emiss ion fromtheiroxcreEa 
can he realised, 

[0Q1 7] The present invention Is furtlier instated with reference to Ihe following Examples : 
Comparative Example: 

[0013] in a comparative test, the- following feed! compositions were prepared, which had the following ingredients in 
percentage by weight {see Tables 1 nad 2). These feed compositions are not part of the present invention : 

TABLE 1 



so 





Calculated Analysis (%} 


Corn 


63.90 


Soyabean meal 


20.26 


Meat and bone meal 


6.00 


Blended, fat 


2.00 


Sail 


0.35 


Vitamin mix 


0.2S 


Mineral mix 


0.15 


DL-Methioninc 


0.09 


Limestone 


4.00 


Calcium snip hate 


4.00 



[0019] Tills feed composition was fed to poultry and Vna pHvaiue of tho excreta from Lhe poultry thus fed was meas- 
ured and found to be 6,7, deafly this is an acidic pH and hgnce there is unlikely to be any emission of ammonia from 
such excreta. 



TABLE 2 



35 



40 



45 



ingredients 


Calculated Analysis (%) 


Com 


S3. 90 


Soyabean me si 


20.26 


Meat and bone meal 


6.0Q 


BLersded fat 


2.00 


Salt 


0.35 


Vitamin mix 


0.25 


Mineral mix 


0.15 


OL-Wiethiorine 


0.09 


Limestone 


8.00 



[0020J The pH value of the excrete from poultry fed by this feed composition was measured to be 7.6. Th;s is 
50 alkaline pH and it is clear that under such condilions Ihe excreta would cause undesirable emission of ammonia. 



EXAMPLE : 

[0021 ] it was surprisingly found that when ammonium benzcale is used -is a component In pig feed stong v 
5S monium chloride, the pH of we excreta of pigs fed en such a rood was cniy 4.6. The pH of excreta on pigs 1 
conventional feed normaBy increases with passage of time eg after 8 hours. However, when, the composition 
is incorporated m pig feed (see Table 3}. the pH of the exreta remained below 7 after a week and low {at or; 
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even after ten days. 

[0022] Hie following faed compositions, in which all the amounts shown in % by weight, ware fed to pigs. 

TABLE 3 



20 



Composition 


Contra? I 


Control 11 


Example 


Meat meat {58% Crude protein) 


3.20 


3.20 


3.20 


Molasses 


5.00 


5.00 


■ 5 00 


Wheat 


5-90 


5-90 


5.B0 


Soybean meal (45% Crude protein) 


15.f 


16.1 


15,1 


laptoea {66% starch} 


36,5 


36,5 


35.5 


Wheat middlings 


15 


15 


15 


Animal fat 


3. a 


3.3 


3.3 


limestone 


0J4 


0.74 


0,74 


Lysine hydrochloride (9B%) 


0.06 


0.06 


0.06 


Vitamin promix 


o.s 


0.5 


O.S 


Traoe minerals 


0.5 


05 


0.5 


Sunflower meal 


12.2 


12.2 


12.2 


Ammonium, ciiloride 




2 


2 


Ammo rtiu?ri beiaoate 






1 



[G023J The pH of the urine of the pigs fed on those diets for two days was monitored over various durations and 
found to be as follows (see Table 4 below]: 

TABLE 4 



Ou ration 


Control I (f>M) 


Control II ~(pH) 


Example -{pH} 


After 0 Days* 


8.15 


5.22 




After 7 oays 


8.30 


3.5? 


5.01 


After *0 days 


B.30 


6.60 


G.92 



♦Firet Bxcrctfo n hy the pigs allor lh«i two day feeding wage . 



[0024] From these results it is abundantly cfear that the use of the additives of the present invention gives m 
excrements Df hsghSy acidic and stabie pH values and consequently gives nsa to tittle or no ammonia emissions. 



Ciatms 

1 . An animal Teed composition wftlch comprises an effective amount oi at feast one acidogenic compound selected 
from the group consisting o; lysine, benzoic acid or a salt Ihcreof and m ammonium sa*t of a carbexy lie acid sucn 
that the excrement of said animal h*s a pH value of 7 or'oelow 7, at the time of excretion. 

1. A composition according to claim 1 wherein the amount of at least one acidogenic compound is capable of main- 
taining the pH value of the excrement of the tyilmal so fed at or bekw 7 for at least 24 Siours. 

3, A composition according to cairn 1 cr 2 wherein the acidosfosnic compound is ammonium benzoalc. 

4, A composition scooping lo claim 3 wherein the ammonium benzoale is used in combination with, an electrolyte. 

B. A composilion according to claim 4 wherein the electrolyto is a mineral acid selected from one or more of sulphuric 
acid, Jiydrochlcric acid and phosphoric acid, and/or an ammonium salt thereof, 
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6. A composition according to claim A or 6 wherein the ratio of the elsclmlyte to tho benzoate saSt Is in the range From 
0.5:1 to 5:1 W/W, 

7. A composition according to any on© of ihe preceding claims 4-6 comprising an effective amount of a bemmate saft 
s and an electrolyte which Is capable of maintaining the P H of the excrement of the animals so fed at or below 7 for 

at least 24 hours. 

8. A composition according to any one of the preceding claims 4-7 wherein the ratio of the electrolyte to tne benzoate 
salt is in the range from 0.5:1 to 5:1 w/w. 

9 A composition accordlngto claim i or2 wherein, 10-50% w/w of calcium carbonate in abasa! dietincluding around 
7-8% by weight of eaSclum emanate Is replaced by an acictogonlc calcium salt such thai the excreta of the ararnal 
fed Drt such a diet will have a pH value In the range from 6.3-6.9- 

75 10. A composition according to claim 9 wherein the basal diet has a composition as shown in the Table below. 



Ingredients 


Calculated Analysis (%) 


Com 


63.30 


Soyabean meal 


20.26 


Me at and bone meal 


S.OO 


Bfended fat 


2.00 


Saft: 


0.35 


Vitamin mix 


0.25 


Mineral mix 


0.15 


DL-Methlonine 


0.09 


Limestone 


8.00 



11 A method of controlling or preventing ammonia emission from animal excrements, said process com pnsmg feeding 
the animal a feedstuff which comprises an effective amount of at least one acidogenre compound selected from 
the group consisting of lysine, benzoic aeki or a salt thereof and an ammonium salt of a carboxyllc acid such that 
the excrement of said snimai has a pH value of 7 or below 7 at the lime of excretion. 



Patetitanspractie 

1 TierfutierzusammenseS^ng. die emswlrksame Mange von mindes^enseinoracidogeneii Verbindung, aisgewftrrt 
aus der Gruppe, bestehend aus Lysin, Ben/oesaure odor strain Salz davon und einem Ammoniumsalz cinar 
Carbonsaure. umtasst, sodass das Exkremenl des Tiers zum Zeitptmkl der Bskrclton eincn pH-Wert von 7 odor 
usnter 7 aufwelst, 

45 2 Zusammensot/ung nach Anspruch 1 , wobol die Mengc von mindestens eincr acidooenon Verbindung in dor Lara 
ist. don pH-Wert des Exkremcnts des so gefuKerten ftois fur mindestens W Stunden boi Oder unlcr 7 zu haltm. 

3. ZuBammenwl/wig ns.cn Anspruch 1 odor 2, wooei do ackfcgoru Verbindung Ammoniumbenzoat at. 
w 4. Zusammensetzung nach Anspruch 3 . wobei das Aromoniumbenzoal in Kcmbination mil dtiam eicklrolyten mi- 
wendel wild. 

5 7 Ua ammer.sctajng=iach Anspruch 4, wobci der EWttolylelM Mineralsaurc ausgewdhllaus eincrodermohwen 
von Schwefelsaurc, SfUw&uro und Phosphorsaure, und / Oder oinc-m Ammonsumsat? davon ist. 

55 

G. ZranrnrmrlMtziKig nach Anspruch 4 oder5, wobei dasVemaitnisdc-s Bektrolyten zu dem Benzoalsalzlm Ecrelch 
von 0,5:1 bis 5:1 GcwichtfGewichl liegt 
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7 Zusarananulaing nach oinem der vorangehetiden AnspaicN 4 - 6, umfasaend sino wlteamD Mengo tUm 
Benzoatealres und ernss Etefcroiyten, die den pH-Wcrt des Elements dos so gefuttorten Tiars fOr mmdestens 
24 SftjrWten hel ocfervntor 7 halten fcann. 

& aisamnwnselzung nach cinem der wrangehemteii Ansprijche 4 - 7, wobol das Wrhfiltnto das Elektrolyton zu 
dem Benzoatsalz Im Bereteh von 0,5:1 bis 5:1 Gewicht/GewicM liegt. 

9, Zusammonsetzung nach Anspruch 1 Oder 2. wobel 1 0 - 50 % Gewicht/Gewlcht Calcium carbon at in ulnar etwa 7 

- B Gew% Cfiloiumcarbonat einschlbBenden Grundnatirung durch ein acidogenos Calciym&afe erscttt wertcn, 
sodass dicAusscheldungen des mil etoerderartlgen Nalrung gefatterlGn Tiers cs^nen pH-Wurt Im Bemich vor>6,3 

- 6,9 aufweisen wenden. 

10, ZusammensoE/ung nach Anspruch 9, wobel die Grundnahrujig cine Wie in der nachsichenden Tabelle ga/felgie 
Zusammensetrung aufweist, 



S&atandteile: 


Berechrtete Analyse {%} 


Mais 


63,90 


Sojabohnenmehl 


20.2B 


Helscti- und Knochenmeh! 


6,00 


Gamischtes Felt 


2,00 


Sal? 




Vitomingomisch 


0,25 


Mineralgemisch 


0,15 


□ L-Malhlonln 


0,03 


Kalkstein 


a,oo 



11 Vtarfahmn rum Bekiimpfan oder Vomlndern von Ammoniakemlssion austierischen Exkromenten, wobei da Ver- 
' hhian das Ftttoni des Tiers rniteinem Futt&r urnfasst das ei no wlrteam d Menge von minister* eHiorfteKtagamn 
Verbindung. ausgewfihlUus der Grirppe, bestehend aus Lysin, Benzoosaure odor einem Salz dawn und emom 
Ammonlumsalz dnar CarbgnsSure, umiasst, sodass das Exkrcment des Tiers rum Zetounkl der Exkr«t,on anon 
pH-Wert von 7 Oder unlor 7 aufweist. 



Reveridicatfcms 

1 Composition tfallmantalton d'animal qui comp>enduno quantite offlcace d'au moms un compose acidogonecfioisi 
dans te groups constitue do lysine, do I'acide fcchzoTque on d'un de sels oi cf un sei d'ammomurn d un acide 
Gvbnyilque fa?on quo Hsxcrfmwi dudis aremai ait upc ™ieur do P F, de 7 ou moms de 7. nru moment de 
F excretion. 

2 Composition selon la revendicalion 1 dam iaquelle la quantiie <*w moins un compose acteogene est capaWo de 
nmirtt enir la valeur du P H de I'excremen? do I'animal ainsl alimanic a ou en dessous de 7 pendant au moms 24 
heuras. 

3, Composition selon la rsvendicalion 1 on 2 dans laquollc le compose acidogene est la benzoate tfammonhim. 

4. composition selorc la ^vendication 3 dans laqudle Is ^n/cate o'^mofikm est utilise en comblnaison Pivec un 
piaclroiyte. 

5 ComposiLior *elon la reveno'icalion 4 dans laquelle I'clcclrolyte «1 un anfdc mineral choisi parm? un ou piuslou^s 
acides parml racide sutfurique , I'aride ctilortiydrique ot I'acide phosphoriq^a, euou un de leurs seSs d'ammonium. 

6, CompMMon solon la two radical ion 4 o-j 5 dans laquelle to rapport do I'electrolyte ay sol de b«n.oate S si oompris 
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entreQ,5:1 olS:1 p/p. 

7, Composition selon I'unequobonque des r&vendicatlons 4 a 6 p recede me& com pjienantuns qu&fitlteeffic&ce d'un 
sel de ban/Dale et un electrolyte qui est capable de malntenir lo pH de taeerrirnantdw animaux sinsi al<mentes 

5 a ou en dsssous de 7 pendant au molns 24 hsuros. 

8. Composition selon I'une quelconqua des revendications 4 e 7 precedents dans laqudle ie rapport de reloclralyte 
au sol de benzoate est compra enirc 0.5:1 et 5:1 p/p. 

to 9, Composition eeion la revendlcation 1 on 2 dana laqucic- to a 50% p/p de carbonate de calcium dans an regime 
do bass mediant environ 7-8% en poids de carbonate de calcium ost remplace par un sel de calcium aodogene 
de facon que les excrements de I'animal aliments avac un -el r&gima aient une valaur de pH comprise enirc 6,3 
at 6,9. 

T5 10, Composition selon la reve indication 9 dans laqiidle le regime dc base a una composition telle que presentee dans 
Id tableau ci-dossous. 



Ingredients 


Analyse calculee (%} 


Mats 


53,90 


Touiteau desoja 


20,26 


Viande etfarmo- d'os 


s ; co 


Grais&cs rn&angees 


2,00 


Sel 


0,35 


Melange vitaminlque 


0,25 


Suppl anient mineral 


0,15 


DL-methionintJ 


0,09 


Calcalre 


a : oo 



11. Precede pour csntrSler ou prevenir remission d'ammoniac d'excremonls d'animaux, ledit precede consistent a 
alimenteT I'animal avec une alimeniation qui comprend unc quantity officace d'au molns m compose andogfene 
3S chcisi dans le groupo construe do la tysine, de I'acidc benzolquo ou d'u* de ses sels et d'un sel d'ammonium d'un 

ac'sde carboxyliqtie ds (aeon que I'axcrcment dudil animal ait una valeur de pH de 7 ou molns de 7 au momor.l de 
I 'excretion. 
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